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ORGANIC COMPOUNDS 
This invention relates to organic compounds, their preparation and use as pharmaceuticals. 
The invention provides in one aspect a compound of formula I 




in free or salt or solvate form, where 

-C~Y- denotes -CH2-CH2-, -CH=CH- or -CH2-O-; 

one of R 1 and R 2 is hydroxy and the other is hydrogen; 

n is an integer from 0 to 4; 

R* is Ci-do-alkyl substituted by C-Cio-alkoxy, C 7 -C 15 -aralkyloxy, a Cs-Ci^arbocyclic 
group or by a 5- or 6-membered heterocyclic ring wherein at least one of the ring atoms is 
nitrogen, oxygen or sulphur; and 

R3 R4, R5 and R« are independently hydrogen, halo, cyano, carboxy, nitro, d-do-alkyl, C 2 - 
Ca'o-alkenyl, Q-Co-alkoxy, C 7 -C,5-aralkyloxy, tri-Cx-Cto-alkylsiiyl, aminocarbonyl, amino, 
d-Cto-alkylamino, di(Ci-C 10 -alkyl)amino, a CrCis-carbocyclic group or a 5- or 6- 
membered heterocyclic ring wherein at least one of the ring atoms is nitrogen, oxygen or 
sulphur, 

or any two of R 3 , R 4 , R s and R« that are attached to adjacent carbon atoms on the benzene 
ring together with the carbon atoms to which they are attached form a Ca-C.o-cycloaUiphatic 
ring, a 5- or 6-membered heterocyclic ring wherein at least one of the ring atoms is nitrogen,, 
oxygen or sulphur, or a benzene ring optionally substituted by halo, cyano, hydroxy, 
carboxy, aminocarbonyl, nitro, C.-Cto-alkyl, C a -C 10 -alkoxy or Ca-Cto-cycloalkyl. 

Terms used in this specification have the following meanings: 

"Substituted" as used herein means the group referred to can be substituted at one or more 
positions by any one or any combination of the radicals listed thereafter. 
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' M . as used herein denotes straight chain or branched alley,, which «, 

e O to Ct„ aUcyl such as methyl, «hyl, n-propy!, isopropyl, n-butyL tsobutyl, ~ 

Preferably d-do-alkyl is CrOalkyh 
-C,cycloa^ 

exampie a monocyclic group such as a «**^^ ^ £ substimted by one or 

SC^^ ^^^^ 
cyclobutyl, cyclopentyl or cyclohexyl. 

• u* ^<,in or branched alkylene, which may be, 

hexylene, heptylene, octylene, nonylene or decylene. PreferaMy C, 
alkylene. 

contain 2 to 10 carbon atoms and one or more car bon 
e*en,.,propeoy>,Uopropen^ 

branched pentenyl, hexenyl, heptenyl, octenyl, nonenyl or decenyl 
alkenyl" is "Ci-Ci-alkenyr. 

cydopropenyl, cyclobutenyl, cydopentenyl or cydohexeuyl. 

.. . Snores straisht chain or branched alkoxy, which may be, 
-C.-Cso-alkoxy" as used herem denotes straight u^poxy, n-butoxy, 

for example, C, to Co alkoxy such as methoxy, ethoxy, n-propoxy, P 
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isobutoxy, sec-butoxy, tert-butoxy, or straight or branched pentoxy, hexyloxy, heptyloxy, 
octyloxy, nonyloxy or decyloxy. Preferably Cx-do-alkoxy is d-Oalkoxy. 

"Q-do-aryl" as used herein denotes a monovalent carbocyclic aromatic group that contains 
6 to 10 carbon atoms and which may be, for example, a monocyclic group such as phenyl or 
a bicyclic group such as naphthyl. Preferably C 6 -C 10 -aryl is C 6 -C 8 -aryl, especially phenyl. 

"C 7 -C 15 -aralkyl" as used herein denotes alkyl, for example Ci-C 5 -alkyl as hereinbefore 
defined, substituted by Q-Cto-aryl as hereinbefore defined. Preferably C 7 -Cxs-aralkyl is Cr 
Cio-aralkyl such as phenyl-Cx-Gralkyl. 

••Cy-Cs-aralkylene" as used herein denotes alkylene, for example d-Cs-alkylene as 
hereinbefore defined, substituted by C 6 -C 10 -aryl as hereinbefore defined. Preferably C 7 -C 15 - 
aralkylene is C 7 -Cio-aralkylene such as phenyl-Ci-O-alkylene. 

»C 7 -a5-aralkyloxy" as used herein denotes alkoxy, for example d-Cj-alkoxy as 
hereinbefore defined, substituted by Q-do-aryl as hereinbefore defined. Preferably C 7 -C 15 - 
aralkyloxy is C 7 -Cio-aralkyloxy such as phenyl-d-C^alkoxy, particularly benzyloxy. 

"Cs-Cts-carbocyclic group" as used herein denotes a carbocyclic group having 5 to 15 ring 
carbon atoms, for example a monocyclic group, either aromatic or non-aromatic, such as a 
cyclopentyl, cyclohexyl, cycloheptyl, cyclooctyl or phenyl, or a bicyclic group such as 
" bicyclooctyl, bicyclononyl, bicyclodecyl, indanyl or indenyl, again any of which can be 
substituted by one or more, usually one or two, d-d-alkyl groups. Preferably the d-C 15 - 
carbocycUc 'group is a Cs-Cto-carbocycUc group, especially phenyl. The Cs-C 15 -carbocyclic 

group can substituted can be unsubstituted or substituted. Preferred substituents on the 
• heterocyclic ring include halo, cyano, hydroxy, carboxy, aminocarbonyl, nitro, d-Cxo-alkyl, 

Cx-Qo-alkoxy and Cs-Qo-cydoalkyl. When the C5-C 15 -carbocyclic group is phenyl it is 

most preferably unsubstituted or substituted by either Q-Cto-alkyl especially methyl or Ci- 

C4-alkoxy especially methoxy. 

"Cs-do-cycloaliphatic ring" as used herein denotes a cycloaliphatic ring having 3 to 10 ring 
carbon atoms, for example a Cs-Cto-cycloalkyl as hereinbefore defined or a C 3 -C 10 -cyclo- 
alkenyl". 
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■5 or 6- membered heterocyclic ring containing at least one ting heteroarom selected from 
5- or 6 memoere m]nhnr « as use d herein may be, for example, 

the group consisting of nitrogen, oxygen and sulphur as used n 7 

Te^Sc ting el be annotated or sabred. Prefer^ sabsttaents on *e 
C4-alkyl. 

™u „ «f T*3 R4 Rs and R 6 that are attached to adjacent carbon atoms on the 

rtog The benzene ting so formed can be unsabstitated or sabsttta^d. 

luLuents on that ring include halo, cyano, hydroxy, carboxy, aminocarbonyl, nrtro, Q 

Caralkyl, C-Curalkoxy and Cj-Cw-cycloalkyl. 

-Halo" or "halogen" a S used herein denote, a element belonging to group 17 (formerly 
^ ™ o^erlodlcTable of Elements, which may be, for example, fluorln.chlortne, 
bromine or iodine. Preferably halo or halogen is fluorine, chlorine or bromme, but 
especially chlorine. 

j „ cC r, n -alkvl as hereinbefore defined substituted 
"Halo-Ct-Cxo-alkyl" as used herem denotes d-do alkyl as he 

by one or more halogen atoms, preferably one, two or three halogen atoms. Preferably 
halo-CQo-alkyl is fluoro-Q-Qo-alkyl, especially trifluoromethyl. 

^- Ci -C lM r as used herein denotes silyl substituted by three C, Cl * groups 
as hereinbefore defined. 

■Aminocarbonyl" as nsed herein denotes amino attached through the nitrogen atom to a 
carbonyl group. 
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"C.-Qo-alkylamino" and "dUC^o-alkylJamino" as used herein denote amino subsututed 
respectively by one or two Cl -C a o-alkyl groups as hereinbefore defined, which may be the 
same or different. Preferably C^o-alkylamino and ditG-C.o-alkyDamino are respectively 
Ci-CU-alkylamino and di(Ci-C4-alkyl)amino. 

Throughout this specification and in the claims that follow, unless the context requires 
otherwise, the word "comprise", or variations such as "comprises" or "comprising", wdl be 
understood to imply the inclusion of a stated integer or step or group of integers or steps but 
not the exclusion of any other integer or step or group of integers or steps. 

Preferred compounds of the present invention are compounds of formula I where 
.C~Y- is -CH=CH-; 

one of R 1 and R 2 is hydroxy and the other is hydrogen; 

R^k-Qo-alkyl substituted by Q-C^-alkoxy, O-Cu-aralkyloxy or by a Cs-C.-carbocyclic 
group; and 

R3, R», RS and R 6 are independently hydrogen or Ci-Cio-alkyl. 

Especially preferred compounds of the present invention are compounds of formula I where 
-C-Y- is -CH=CH-; 

one of R 1 and R 2 is hydroxy and the other is hydrogen; 

RM sVc.-alkyl substituted by Cl -C 6 -alkoxy, CQo-aralkyloxy or by a C^o-carbocyclic 
group; and 

R3 and R 6 are both hydrogen; and 

R« and R 5 are independently hydrogen or Ci-C-alkyl. 

The compounds of formula (^^^ . 
pharmaceutical* acceptable acid addition salt, Pharmaceutical* acceptable ^ddrt^n 
salts of the compound of formula I include those of inorganic acids, for example hydrohahc 
acids such as hydrofluoric acid, hydrochloric acid, hydrobromic acid or hydroiodic add, 
nitric acid, sulfuric acid, phosphoric acid; and organic acids such as formic acid, acetxc aad, 
propionic acid, butyric acid, benzoic acid, o-hydroxybenzoic acid, p-hydroxybenzoic acrd, p- 
chlorobenzoic acid, diphenyiacetic acid, triphenylacetic acid, l-hydroxynaphthalene-2- 
carboxylic acid, 3-hydroxynaphthalene-2-carboxylic acid, aUphatic hydroxy acids such as 
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• A rt r ma lic acid dicarboxylic acids such as fumaric acid, 
lactic acid, citric acid, tartaric acid or malic acid, mca y 

. ■ a Sulfonic acids such as methanesulfomc acid or 

salt-forming procedures. 

Compounds cf fonnuU I which contain acidic eg. carboxyl groups, are also capable of 

ethanolamines,benzylaminesor P yridme. These salts may p P 
formula I by known salt-forming procedures. 

m rhose compounds where there is an asymmetric carbon atom the compounds exist in 

isomers as wen as mixtures, e.g. racemic or diastereomenc nurtures, thereof. 

Specific specially preferred compounds of the invention are those described hereinafter in 

the Examples. 

m J. or salt or soivate form. They can be prepared by a process coming. 

B (A > forthepreparationofcompoundsofformnlafreacbngacomponndoffonnnla 



o 



c 

Y 




l-l n 

r u r Y Ri and R 2 are as defined in claim 1, with 
or a protected form thereof wherein -C-Y-, R 

a compound of formula HI 
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or a protected form thereof wherein R a , R 3 , R 4 , R 5 , R 6 and n are as hereinbefore 
defined; or 

(B) reducing a compound of formula IV 



O 




IV 



or a protected form thereof wherein -C-Y-, R a , R 1 , R 2 , R 3 , R 4 , R 5 , R 6 and n are as 
hereinbefore denned, to convert the indicated keto group into -CH(OH); and 

(ii) recovering the resultant compound of formula I in free or salt or solvate form. 

Process variant (A) may be carried out using known procedures for reacting epoxides with 
amines or analogously as hereinafter described in the Examples. The reaction is 
conveniently carried out without a solvent or in an inert solvent, for example an organic 
solvent such as 2-methoxyethyl ether. The reaction temperature is conveniently from 25°C 
to 200°C, preferably from 80°C to 190°C. The temperature may be achieved by 
conventional heating or by microwave irradiation. 

Process variant (B) may be carried out using conventional methods, for example by 
hydrogenation using a suitable catalyst such as Pd/C or by reaction with sodium 
borohydride or a borane reducing agent under conventional conditions. 

Compounds of formula I in free form may be converted into salt form, and vice versa, in a 
conventional manner. The compounds in free or salt form can be obtained in the form of 
hydrates or solvates containing a solvent used for crystallisation. Compounds of formula I 
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F 

can be recovered from reaction mbrrures and purified in a conventional manner. Isomers, 
snch as enantiomers, may be obrained in a conventional manner, e.g. by fracoonal 
crystallisation or asymmetric synthesis from correspondingly asymmerrically substirured, e.g. 
optically active, starting materials. 

Compounds of formula H are known compounds or can be prepared by processes analogous 
to rhose used for the preparation of the known compounds, for example the procedures 
described in J. Med. Chem. 1987, 30, 1563. 

Compounds of formula H in which the carbon atom of the epoxide ring rhar ia attached to 
the phenyl group la chiral may be prepared from a compound of formula V 



o 

A 




c u r v "Ri <*r\A R 2 are as hereinbefore defined and J is a 
or a protected form thereof where -C-Y-.R and R are as n wo 95/25104 or 

Uaving atom or group, as described in international patent applKauon WO 95/25104 
analogously as hereinafter described in the Examples. 

Compounds of formula U ma, alternatively be prepared by epoxidarion of a compound of 
formula VI 

O 

A 




or a protected form thereof -C-Y-, R> and R* are as hereinbefore defined, using 
conventional procedures. 
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Compounds of formula HI are knowh or may be prepared by methods analogous to those 
used for the preparation of the known compounds. The amine group may be protected by 
known methods. 

Compounds of formula ffl where R* and R« are hydrogen can be prepared by reacting a 
compound of formula VII 

/^C=C— R 7 
H 2 N-(CH 2 ) n - 7 < s ^ c ^ c _ R 8 V » 

R 

where R> and n are as hereinbefore defined and R* and V are each independently hydrogen 
or Ci-Cio-alkyl, with a compound of formula VIE 

R 4 — C=C— R 5 VIII 
where R< and R» are as hereinbefore defined. The reaction may be carried out using known 
procedures, for example as described in international patent application WO 96/23760 or 
analogously as hereinafter described in the Examples. The reaction is conveniently earned 
out in an inert solvent, for example ethanol, preferably in the presence of a catalyst such as 
tris(triphenyl P ho S phine)rhodium chloride. The reaction temperature is conveniently from 60 
to 120°C, preferably from 80 to 100°C. Where R< and R* are trialkylsUyl, the reaction 
between the compounds of formulae DC and X may be carried out in the presence of a metal 
carbonyl complex catalyst, for example using the procedure described by K.P.C. Vollhardt 
and R. Hillard, /. Am. Chem. Soc. 1977, 99, 4058. 

Compounds of formula HI where n is 0 may be prepared by amination of the corresponding 
2-alkyl-indan-l-one using ammonia and potassium hexacyanoferrate (K 3 Fe(CN) 6 ), for 
example using the procedure described in Farnum and Carlson, Synthesis 1972, 191, 
followed by reduction of the keto group or analogously as hereinafter described in the 
. Examples. 

Compounds of formula IE where R* is Ci-do-alkyl substituted by d-do-alkoxy or Cr-Cis- 
aralkyloxy may be prepared by deprotecting a compound of formula IX 




IX 
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, « » R 4 R> R< and n are as hereinbefore defined. Tire reaction may be carried our 
where RS V. R . K . * • rf toe hydratt ta « orga mc 

using conventional procedures, for example oy p-™,!- 
«hL such as erhanol, or analogous* as hereinafter descrrbed « «he Examples. 

group ma, be prepared by reducing a compound of formula X 




■„ R. R> R< R= *« and . are as hereinbefore defined and K is a halo-C-C-alkyl, 
where R-, R 3 > R , R » R d ^ ^ 

especially, for example trifluoromethyl. J chemistry", J. 

Examples. 

Compounds of formula fV are novel compounds whichmay be prepared by reactionofa 
compound of formula XI 

K 

HN C 



XI 



c u . r Y Ri and R 2 are as hereinbefore defined and Lis a 
or a protected form thereof where -C-Y-, R and K 

hereinafter described in the Examples. 

used for the preparation of known compounds, for example tn 



hereinafter 
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Compounds of formula VI are known or may be prepared by known procedures. 

Compounds of formula VH may be prepared as described in international patent application 
WO 96/23760 or by analogous procedures. 

Compounds of formula Vffl are known or may be prepared by known procedures. 

Compounds of formula IX may be prepared by reacting a compound of formula XII 

R 3 




XII 



° HO 

where R% R 3 , R«, R 5 , R« and n are as hereinbefore defined and M is Q-Cio-alkylene, with a 
compound of formula XIII 

Tvv-U XIII 

or protected form thereof where T is Q-Cao-alkyl/d-do-alkylene or CT-Cis-aralkyl/O-Cu- 
aralkylene and U is a leaving atom or group. The reaction may be carried out using known 
methods for converting hydroxyl groups to alkoxy or aralkyloxy groups. For example a 
compound of formula XII may be conveniently reacted with diazomethane or a 
diazomethane equivalent such as (trimethylsilyl)diazomethane using the procedure described 
in Tet. Lett. 1990, vol. 31, 5507 to give a compound of formula IX where R° is Ci-C 8 - 
alkylene substituted by methoxy. The reaction is conveniently carried out in an organic 
solvent, for example dichloromethane, preferably in the presence of a strong acid such as 
fluoroboric acid or analogously as hereinafter described in the Examples. The reaction 
temperature is conveniently from -10 to 10°C, but preferably about 0°C. 

Compounds of formula X may be prepared by reacting a compound of formula XIV 



H 2 N— (CH 2 ) n - 
R a 




XIV 



where R% R 3 , R«, R s , R 6 and n are as hereinbefore defined, with a compound of formula XV 
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H c xv 

where each V is a halo-Cx-Cs-alkyl, especially for example in both cases trifluoromethyl (i.e. 
giving trifluoroacetic anhydride). The reaction may be carried out using known procedures 
for reacting primary amines with anhydrides or analogously as hereinafter described in the 
Examples. The reaction is conveniendy carried out in an organic solvent, for example 
tetrahydrofuran, preferably in the presence of a base such as triethylamine. The reaction 
temperature is conveniently from 10 to 60°C, but preferably room temperature. 

Compounds of formula XI are known or may be prepared by known procedures, for 
example those disclosed in United States patent specification US 4460581 and German 
patent specification DE 3134590. 



Compounds of formula XII may be prepared by reacting a compound of formula XVI 



XVI 



where K\ R 4 , R 5 , R< and n are as hereinbefore defined and M is d-do-alkylene, with 
phthalic anhydride. The reaction may be carried out using known procedures for reacting 
amines with phthalic anhydride or analogously as hereinafter described in the Examples. 
The reaction can be carried out in an organic solvent but it is preferably carried out using 
neat phthalic anhydride. The reaction temperature is conveniently from 120 to 200°C, but 
preferably about 200°C. 

Compounds of formula XIII are known or may be prepared by known procedures. 

Compounds of formula XIV are known or may be prepared by aminating a compound of 
formula XVII 



XVII 
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where R a , R 3 , R 4 , R 5 and R 6 are as hereinbefore defined, for example using ammonia and 
potassium hexacyanoferrate K3Fe(CN)6in the procedure described in Farnum and Carlson, 
Synthesis 1972, 191, or analogously as hereinafter described in the Examples. The reaction 
temperature is conveniently from 60 to 100°C, but preferably about 80°C. 

Compounds of formula XV are known or may be prepared by known procedures. 

Compounds of formula XVI are known or may be prepared by reducing a compound of 
formula XVHI 



where R 3 , R 4 , R 5 and R 6 are as hereinbefore defined and W is Ci-C 9 -alkylene or a bond. The 



"Advanced Organic Chemistry", J. March, Wiley, 4 th edition 1992, page 1212, or 
analogously as hereinafter described in the Examples. The reaction temperature is 
conveniently from 10 to 40°C, but preferably room temperature. 

Compounds of formula XVII are known or may be prepared by known procedures, for 
example the procedure described in /. MoL Catal. A. 2000, 154,237, or analogously as 
hereinafter described in the Examples. 

Compounds of formula XVIII are known or may be prepared by known procedures, for 
example the procedure described in /. Med. Chem. 1991, 34, 3125, or analogously as 
hereinafter described in the Examples. 

Where desired, the protection of any reactive group may be carried out at any appropriate 
stage in the above processes. The protecting group is suitably one used conventionally in the 
art such as preferably benzyl or trifluoroacetyl and may be introduced and removed using a 
conventional procedure, for example using an amine-protective group as described in 
Protective Groups in Organic Synthesis, T. W. Greene, P.G.M. Wuts, John Wiley & Sons 
Inc, Third Edition, 1999. When a hydroxy, group is protected by a benzyl group, the latter 



H 2 N— (CH 2 )- 




XVIII 



OH 



reaction may be carried out using known procedures for reducing carboxylic acids to give 
primary alcohols, for example using lithium aluminium hydride in ether as described in 
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m ay be removed by camlydc hydrogenadon in the presence of palladium on charcoal using 
conventional procedures, such as those used heteinafter in the Examples. 

Compounds of formula I in free form ma, be convened into salt form, and vice versa, in a 
^v ndona! manner. The compounds in free or salt form can be obtained » the form o 
ZL. or solvates containing a solvent used for creation. Compounds of ta»U I 
can be recovered from reaction mixtures and purified in a conventional "Isomers, 
suc h as enamiomers, may be obtained in a conventional manner, e.„ by 
crysraUisation or asymmetric synthesis front correspondingly asymmetncally subsumed, e. g . 
optically active, starting materials. 

Compounds of formula I in free, sal, or solvate form a. useful as pharmaceuticals 
Hdingly the invention also provide, a compound of formula I in free, sal, or solva, 

Z as a pharmaceudcal. The compounds of formula . in free, salt or solvam form, 
h^nafter referred ,o aUernatively as "agents of ,he invention", have good pr-adreno- 
^r agonist actfviey. The P , agonis, acdvity, onset of action and duradon o 
I enrs of rhe invention may be rested using the guinea pig tracheal s»P m „ 
tLL, » the ptocedure of R.A. Coleman and AX Niafc, /. P~ ( . W 
Z 1. The binding potency and select for the fo -adrenorecep,or relauve to 
ad^enorecepror can be measured by a daas.cal filrradon bmding assay ^ 
procedure of Current Protocols in Pharmacology ,S. J. Euna (edt.or-m-chtef) e, al, John 
Wiley Sc Son, Inc. 1998), or by cAMP dererminadon in ceUs expressing- or fr- 
acceptor, according » me ptocedure of B. January et a., B* /. F_ "98, 123, 



701. 



The agents of the invention common., have a rapid onser of acdon and have a proved 
stta ling acdon on the pvadrenoteceptor, compounds of the Examples herem^ 
having Ki (N values of me order of 0.1 to 1000 nM, having durartons of aeon of rhe order 

adrenoleptor reladve ro the B.-adrenorecepror from 1.5 to 500. The compound of 
Exlple 1 has P r and pa binding potencies, measured by a Cassica, filtradon bmdmg assay, 
represented by K, values (pVPi) (in uM) of 0.1278 / 0.3835. 

Having tegard ,0 rheir P , agonist activity, rhe agents of rhe invention are suitable for «s= in 
rhe JUL of any condition which is prevented or aUevia,ed by a„ of me Ba- 
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adrenoceptor. In view of their long acting selective p 2 agonist activity, the agents of the 
invention are useful in the relaxation of bronchial smooth muscle and the relief of 
bronchoconstriction. Relief of bronchoconstriction can be measured in models such as the 
in vivo plethysmography models of Chong et alj. Pharmacol. Toxicol. Methods 1998, 39, 
163, Hammelmann et al, Am. J. Respir. Crit. Care Med., 1997, 156, 766 and analogous 
models. The agents of the invention are therefore useful in the treatment of obstructive or 
inflammatory airways diseases. In view of their long duration of action, it is possible to 
administer the agents of the invention once-a-day in the treatment of such diseases: In 
another aspect, agents of the invention commonly exhibit characteristics indicating a low 
incidence of side effects commonly encountered with agonists such as tachycardia, tremor 
and restlessness, such agents accordingly being suitable for use in on-demand (rescue) 
treatment as well as prophylactic treatment of obstructive or inflammatory airways diseases. 

Treatment of a disease in accordance with the invention may be symptomatic or 
prophylactic treatment. Inflammatory or obstructive airways diseases to which the present 
invention is applicable include asthma of whatever type or genesis including both intrinsic 
(non-allergic) asthma and extrinsic (allergic) asthma. Treatment of asthma is also to be 
understood as embracing treatment of subjects, e.g. of less than 4 or 5 years of age, 
exhibiting wheezing symptoms and diagnosed or diagnosable as "wheezy infants", an 
established patient category of major medical concern and now often identified as incipient 
or early-phase asthmatics. (For convenience this particular asthmatic condition is referred to 
as "wheezy-infant syndrome".) 

Prophylactic efficacy in the treatment of asthma will be evidenced by reduced frequency or 
severity of symptomatic attack, e.g. of acute asthmatic or bronchoconstrictor attack, 
improvement in lung function or improved airways hyperreactivity. It may further be 
evidenced by reduced requirement for other, symptomatic therapy, i.e. therapy for or 
intended to restrict or abort symptomatic attack when it occurs, for example anti- 
inflammatory (e.g. corticosteroid) or bronchodilatory. Prophylactic benefit in asthma may 
in particular be apparent in subjects prone to "morning dipping". "Morning dipping" is a 
recognised asthmatic syndrome, common to a substantial percentage of asthmatics and 
characterised by asthma attack, e.g. between the hours of about 4 to 6 am, i.e. at a time 
normally substantially distant from any previously administered symptomatic asthma 
therapy. 
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obstructive airways diseases and conditions to which the present 
Other inflammatory or obstructive airway* /&ljrkC x «-u rnn i c 

• • ivM, include adult respiratory distress syndrome (ARDS), chrome 

hvnerreactivity consequent to other drug therapy, m particmar 

hyperreactivity c 4 ^atment of bronchitis of whatever type or genesis 

inflammatory or obstructive airways diseases to which the present nwentton ts apphcaHe 



byssinosis. 



Having regard ,o their P z agonist activity, the agenK of the invention are also useful in the 
aUergic conjunctivitis, actinitis, hay fever, and mastocytosts. 

The agents of the invention are also usefu. as co-therapeutic agents for use in combination 
1 X lug snbsrances such as anti-inflantmarory, bronchodilatory, annhtatamure or 
m th other drug suosran mMmeM of obstructive or inflammatory 

anti-tussive drug substances, particularly m the treatment 

siaeeirc . , nr it mav be administered separately, 

substance in a fixed pharmaceutical composition or it may 

- nt=ber^L~l. 

r^rs; i^m^ive - r - 

iZLJ- said drug substance being in rhe same or different pharmaceuttca, 
composition. Such anti-inflammarory drugs include steroids, m parttcular 
Z o— ds such as budesonide, bedamerhasone ^^"^ 

-eao.de;— ^^g^lZZ^ 
WO 0288167, WO 0212266 and WO 0210087?, lib* an 6 
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in US 5451700, LTB4 antagonists such as those described in US 5451700, LTD4 antagonists 
such as montelukast and zafirlukast, PDE4 inhibitors such as Ariflo® (GlaxoSmith Kline), 
Roflumilast (Byk Gulden),V-11294A (Napp), BAY19-8004 (Bayer), SCH-351591 (Schering- 
Plough), Arofylline (Almirall Prodesfarma), PD189659 (Parke-Davis), AWD-12-281 (Asta 
Medica), CDC-801 (Celgene) and KW-4490 (Kyowa Hakko Kogyo) and A2a agonists such 
as those described in EP 1052264, EP 1241176, WO 0023457, WO0077018, WO 0123399, 
WO 0160835, WO 0194368, WO 0200676, WO 0222630, WO 0296462, WO 0127130, 
WO 0127131, WO 9602543, WO 9602553, WO 9828319, WO 9924449, WO 9924450, 
WO 9924451, WO 9938877, WO 9941267, WO 9967263, WO 9967264, WO 9967265, 
WO 9967266, WO 9417090, EP 409595A2 and WO 0078774 and A2b antagonists such as 
those described in WO 02/42298. Such bronchodilatory drugs include anticholinergic or 
antimuscarinic agents, in particular ipratropium bromide, oxitropium bromide and 
tiotropium bromide, but also those described in EP 424021, US 5171744 (Pfizer) and WO 
01/04118 (Almirall Prodesfarma). 

The agents of the invention are also useful as co-therapeutic agents for use in combination 
other beta-2 adrenoceptor agonists, for example as a rescue medication. Suitable beta-2 
adrenoceptor agonists include salbutamol, terbutaline, salmeterol and, especially, formoterol 
and pharmaceutically acceptable salts thereof, and compounds (in free or salt or solvate 
form) of formula I of PCT International patent publication No. WO 00/75114, which 
document is incorporated herein by reference, preferably compounds of the Examples 
thereof, especially a compound of formula 



o 




OH 



and pharmaceutically acceptable salts thereof. 



Co-therapeutic antihistamine drug substances include cetirizine hydrochloride, 
acetaminophen, clemastine fumarate, promethazine, loratidine, desloratidine, 
diphenhydramine and fexofenadine hydrochloride. 



Combinations of agents of the invention and steroids, PDE4 inhibitors, A2a agonists, A2b 
agonists or LTD4 antagonists may be used, for example, in the treatment of COPD or, 
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patticularly, asthma. Combinations of agents of the invention and antichoUnetgtc or 
antimuscarinic agents, PDE4 inhibitors, Ala agonists, A2b agonists, dopanune receptor 
agonists or LTB4 antagonists may be used, for example, in me treatment 
of asthma or, particularly, COPD. 

,n accordance with the foregoing, the present invention also provides a medtod for the 
treatment of an obstructive or inflammatory airways disease which compnses ad_ng 
to a snbieo, particularly a human subject, in need thereof a compound of formula I, or a 

specs, the invention provides a compound of formula 1, or a pharmaceutical accepmb^ 
J, or solvate thereof, as hereinbefore described for use in the preparanon of a medtcament 
for the treatment of an obstructive or inflammatory akways disease. 

The agents of the invention may be administered by any appropriate route, e.g. orally, for 
L ie in the form of a tab,et or capsule, patently, for example inrraven^ptcaUy 
to the skin, for example in the treatment of psoriasis; intranasal!,, for example m the 
treatment of hay fever; or, preferably, by inhalation, particuUrly in the treatment of 
obstructive or inflammatory airways diseases. 

ta a farther aspect, the invention also provide, a pharmaceutical composition comprising a 
Cund of formula I in free form or in the form of a P""-^~^« 
solvL thereof, optionally together with a pharmaceutical!, acceptable dduent or earner 
lit. Such compositions may be prepared using convention, diluents or extents and 
^ues known in the galenic an. Thus oral dosage forms may mclude «*>■»- 
capsull. Formulations for topica. administration may take the form o creams, omtinents, 
gels or transdermal dehvery systems, e.g. patches. Compositions for inhalatton may 
comprise aerosol or other atomizaWe formulations or dry powder formulatmns. 

When the composition comprises an aerosol formulation, it preferably contains for 
examp.e ; ahydro-fluoto-a.kane(HFA,ptopellan, S ncha S H F A 1 34aorHFA227o t a 

(up to 20% by weigh,), and/or one or mote surfactants such as o.e,c actd or sorbnan 
trioleate, and/or one or mote bulking agents such as lactose. When the ■«-»«""» 
compris s a dry powder foundation, it preferably contains, for example, the impound of 
Zula I havfag a particle diameter up to 10 microns, optional,, together with a dduent or 
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f 

carrier, such as lactose, of the desired particle size distribution and a compound that helps to 
protect against product performance deterioration due to moisture. When the composition 
comprises a nebulised formulation, it preferably contains, for example, the compound of 
formula I either dissolved, or suspended, in a vehicle containing water, a co-solvent such as 
ethanol or propylene glycol and a stabiliser, which may be a surfactant. 

The invention also includes (A) a compound of formula I as hereinbefore described in free 
form or a pharmaceutical^ acceptable salt or solvate thereof, in inhalable form; (B) an 
inhalable medicament comprising such a compound in inhalable form together with a 
pharmaceutical* acceptable carrier in inhalable form; (C) a pharmaceutical product 
comprising such a compound in inhalable form in association with an inhalation device; and 
•(D) an inhalation device containing such a compound in inhalable form. 

Dosages employed in practising the invention will of course vary depending, for example on 
the particular condition to be treated, the effect desired and the mode of administration. In. 
general, suitable daily dosages for administration by inhalation are of the order of from 1 to 
5000 ug. 

The invention is illustrated by the following Examples. 



Examples 

Especially preferred compounds of formula I are also compounds of formula XDC 




XIX 



OH 



wherein X is as shown in the following table, the method of preparation being described 
hereinafter. The compound of Example 1 is prepared as a trifluoroacetate salt. 1H NMR 
spectra are recorded at 400 MHz in CDCU unless otherwise noted. Mass spectra are 
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Example 1 



8-Hvdroxv-5-rR-l-hvdroxv-242-metho yvmethvlindan-2-vlamino)-ethvl1- 
lH-qntnoliTi-2-one 

Lithium aluminium hydride (1 M solution in ether, 23.7 ml, 23.7 mmol) is added to a 
solution of 2-aminoindan-2-carboxylic acid (J. Med. Chem. 1991, 34, 3125; 2.26 g, 12.8 
mmol) in ether (150 ml). The reaction is stirred for 2 hours at ambient temperature and 
quenched sequentially with water (0.9 ml), 2 M NaOH (0.9 ml) and further water (0.9 ml). 
MgS04 is added and the resultant suspension is filtered. The filtrate is evaporated to afford 
(2-aminoindan-2-yl)methanol, MH+ 164. 

A mixture of (2-aminoindan-2-yl)methanol (0.407 g, 2.50 mmol) and phthalic anhydride 
(0.369 g, 2.50 mmol) is heated at 160°C for 40 minutes. The reaction mixture is poured 
into water and extracted with chloroform. The organic phase is dried (Na 2 SC>4) and 
evaporated to afford 2-(2-hydroxymethylindan-2-yl)-isoindole-l,3-dione, MH+ 294. 

(Trimethylsilyl)diazomethane (2 M hexanes, 0.51 ml, 1.03 mmol) is added dropwise to a 
cooled (0°C) solution of 2-(2-hydroxymethylindan-2-yl)-isoindole-l,3-dione (0.150 g, 0.511 
mmol) and fluoroboric acid (48% aqueous, 93.5 ul, 0.511 mmol) in CH 2 C1 2 (4 ml). The 
reaction is stirred for 20 minutes, then three further portions of (trimethylsilyl)diazomethane 
(2 M hexanes, 0.128 ml, 0.25 mmol; 64 ul, 0.12 mol; 64 ul, 0.12 mmol)) are made at 20 
minute intervals. The reaction is stirred for a further 40 minutes after the final addition, 
poured into water and extracted with dichloromethane. The organic phase is washed with 
brine, dried (MgSO-i) and evaporated. The crude product is purified by flash 
chromatography (CH2CI2 elution) to afford 2-(2-methoxymethylindan-2-yl)-isoindole-l,3- 
dione, MH+ 308. 

A mixture of 2-(2-methoxymethylindan-2-yl)-isoindole-l,3-dione (0.30 g, 0.976 mmol) and 
hydrazine hydrate (47 ul, 0.976 mmol) in 95% ethanol (15 ml) is heated to reflux for 45 
hours. Further hydrazine hydrate (9.4 ul, 0.976 mmol) is added and the reaction refluxed 
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for an additional 16 hours, followed by addition of a final portion of hydrate hydrate ,9.4 
- 0 976 nunol. and a further 16 hours reflux. After cooling, the resultant suspense . 
Ired and the filter oalte washed with ethanol. The combined fil«ate an weahtn^ar. 
^orated and treated with ether to afford ^oxynterhylindan-^ylannne, MH + 178. 

A mixture of Z-nterhoxynrerhylindan^lantine ,0.140 g, 0.790 nunol, and 
R— .IH-t.tunonn.Z-one (0.154 g, 0.527 nunol, in 

degassed by bubbling argon for 5 minutes then heated in a sealed tube at 19CK1 for 60 

-aporated and the crude product purified by fla* chrontatography 
(201 OfcCfe/MeOH elution) to afford g-benzyloxy-HR-l-hydro^-l^ 
m ethoxyme«hylmdan-2-ylanuno,-eth,lHH^umoun.2-one, MHr 471. 

A mixture of ^^-^^-^^^^T^'^^ 
• I- 7 nne (50 trot 0 106 mmol, and 10% Pd/C (19 mg, in ethanol (5 ml, .s hydro- 

The residue is purified by preparative HPLC ro afford 

n.ethoxymethyUndan^ylammo^^ tnfluoroacetate, MH* 381. 

Examples 2 to 7 t , i 

The compounds of these Examples are prepared analogously to Example 1. 

L delibed in Example 1 except using 7- benzyloxy^anyl-S^ydro-lH- 
q „inolin-2-one in place of 8-l^loxy-5-R-oxiranyl-lH. q uinolin-2-one. 

! X r r'T-, 1 L^ i „,1 | - T 1 --t-1-Wdro, , | .Mil 11 | l vnroxy.1H- q ., i no|in-^..e 

XMCN). (18-0 g, 54.8 mmol) is added to ho. (80-C, degassed warer (150 ml), Mowed by 
«dl-lla.Mo 1 .C^ 1 .A2000 > 154, 237, 3.8 g, 17.1 mmol,. — ~- 
a,!! ammonia ,14 m,, is then added over 15 minutes and *. reaction tn^re heated ar 
80-90°C in the dark for 24 hr. After cooUng ,o ambient temperature, the nuxmm * 
Lctedwirh chloroform. The combined chloroform extracts ate extracted with 3 M HC1 
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and the acidic extracts are evaporated to afford 2-amino-2-benzylindan-l-one 
hydrochloride, MH+ 238. 

Trifluoroacetic arf.yd.id. (0.763 ml, 5.4 mmol) is added to a cooled «K9 solution of 2- 
anJno-2-benzylindan-l-one hydrochloride (1.0 B> 3.65 mmol) and triethylamine (1.27 ml, 
9.13 mmol) In tetrahydrofuran (THF) (50ml); The cooling bath is removed and the reason 
b stirred a, ambienr remperarure for 4 hours. Addirional trifluoroacetic anhydride (0.102 
ml, 0.73 mmol) is added and rhe reaction stirred for 16 hours. The solvent is evaporated 
.ndrheresiduepartitionedbetweenedrerandlMHC.. The organic phase is washed wth 
brine, dried (MgS 0< ) and evaporated to afford N-(2-benzyl-l-oxoindan-2-yl)-2,W- 
trifluoro-acetamide, MH+ 334. 

A mixture of N^-benzyM^oindan-^-W-trifluoroaceramlde (0.200 g, 0.60 mmol) 
10% Pd/C (50 mg) and concentrated KSO. (30 pi) in acetic acid (13.3 ml) is hydrogenated 
at 0 35 bar for 1 hr. Further concentrated Hl SO, (10 pi) is added and the hydrogenaoon 
continued for 16 hours. The reaction is filtered, the filtrate is evaporated and the reatdue 
partitioned between ethyl acetate and water. The aqueous phase is basified to pH 11 «h 1 
M aqueous NaOH and extracted with edry. acetate. The organic extract is washed w,th 
brine, dried (MgSO,) and evaporated to afford 2-benzyliudan-2-ylamme, MH+ 224. 

A mixture of 2.benzyIindan-2-ylamine (55 mg, 0.246 mmol) and g-benzy.oxy-5-R-oxiranyl- 
lH-quinolin-2-one (48 mg, 0.164 mmol) in 2-me«hoxyedryl ether (2 ml) is degassed b y 
bubbling argon for 5 minutes then heated in a sealed tube at 190-C for 40 hours The 
solvent is evaporated and the crude ptoduct purified b, flash chromatography (25,1 
CHzCU/MeOH elution) to afford 5-[R-2-(2-benzylindan-2-yUmino)-l-hydroxyethyl]-8- 
benzyloxy-lH-quinolin-2-one, MH+ 517. 

A mixture of 5-[R-2-(2-benzyUndan-2-^ 

2-one (22 mg, 0.04 mmol) and 10% Pd/C (10 mg) in ethanol (7 ml) is hydrogenated at 0.3 
bar for <> hours. The reaction mixture is filter*, and the filtrate evaporated to ^ 
2-(2-benzyltodan-2-ylamtao)-l-h,^^ "* 42? ' 



Examples 16 to and 20 

These compounds are prepared analogously to Example 
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Aose described in Exampie 15 except using 7- nenzylcxy-S-R-ocranyl-S^hyd™ 1H 
q uinoU»-2-one in place of 8 -benzyloxy-5-R-oxiranyHH-quinolin-2^ne. 
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CLAIMS 



1. A compound of formula I 




in free or salt or solvate form, where 
-C-Y- denotes -CH2-CH2-, -CH=CH- or -CH2-O-; 
one of R 1 and R 2 is hydroxy and the other is hydrogen; 
n is an integer from 0 to 4; 

R* is Ci-Cio-alkyl substituted by Ci-Cio-alkoxy, C 7 -Cis-aralkyloxy, a Cs-Ci 5 -carbocyclic 
group or by a 5- or 6-membered heterocyclic ring wherein at least one of the ring atoms is 
nitrogen, oxygen or sulphur; and 

R 3 , R 4 , R* and R 6 are independently hydrogen, halo, cyano, carboxy, nitro, Ci-Cio-alkyl, C2- 
Cio-alkenyl, Ci-Cio-alkoxy, C 7 -Ci S -aralkyloxy, tri-Ci-Cio-alkylsilyl, aminocarbonyl, amino, 
Ci-Cio-alkylamino, di(Ci-Cio-alkyl) amino, a Cs-Cis-carbocyclic group or a 5- or 6- 
membered heterocyclic ring wherein at least one of the ring atoms is nitrogen, oxygen or 
sulphur, 

or any two of R 3 , R 4 , R 5 and R 6 that are attached to adjacent carbon atoms on the benzene 
ring together with the carbon atoms to which they are attached form a C 3 -Cio-cycloalUphatic 
ring, a 5- or 6-membered heterocyclic ring wherein at least one of the ring atoms is nitrogen, 
oxygen or sulphur, or a benzene ring optionally substituted by halo, cyano, hydroxy, 
carboxy, aminocarbonyl, nitro, Ci-Cio-alkyl, Ci-Cio-alkoxy or Cs-Cio-cycloalkyl. 



2. A compound according to claim 1, where 
-C~Y- is -CH=CH-; 

one of R 1 and R 2 is hydroxy and the other is hydrogen; 
n is 0; 

R" is Ci-Cio-alkyl substituted by Ci-Cio-alkoxy, C 7 -Cis-aralkyloxy or by a Cs-Cis-carbocyclic 
group; and 

R 3 , R 4 , R 5 and R 6 are independently hydrogen or Ci-Cio-alkyl. 
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3. A compound according to claim 2, where 
-C~Y- is -CH=CH-; 

one of R 1 and R 2 is hydroxy and the other is hydrogen; 

R» U k-C^alkyl substituted by Ct-Q-alkoxy, Cr-Qo-aralkyloxy or by a Cs^arbocyclic 
group; and 

R3 and R 6 are both hydrogen; and 

R* and R s are independently hydrogen or Ci-Oalkyl. 

4. A compound according to claim 1 substantially as herein described with reference to any 
one of the Examples. 

5. A compound according to any one of the preceding claims for use as a pharmaceutical. 

6 A pharmaceutical composition comprising a compound according to any one of the 
preceding claims, optionally together with a pharmaceutical^ acceptable carrier. 

7 Use of a compound according to any one of claims 1 to 4 for the preparation of a 
medicament for the treatment of a condition which is prevented or alleviated by activation 
of the p 2 -adrenoreceptor. 

8. Use of a compound according to any one of claims 1 to 4 for the preparation of a 
medicament for the treatment of an obstructive or inflammatory airways disease. 

9. A process for the preparation of a compound of formula I as claimed in claim 1 in free or 
salt or solvate form comprising: 

(i) (A) for the preparation of compounds of formula I reacting a compound of formula 



n 

o 



X 




11 



Case.4-33226Pl/HO 80 



29 



or a protected form thereof wherein -C-Y-, R* and R* are as defined in claim 1, with, 
a compound of formula HI 



H 2 N— (CH 2 ) n - 




III 



or a protected form thereof wherein R>, R', R 4 > R s , R 6 and n are as defined in claim 
l;or 



(B) reducing a compound of formula IV 




IV 



protected form thereof wherein -C-Y-, R% R 1 , R 2 > R 3 , R 4 > R 5 , R 6 ^d n are as 
defined in claim 1, to convert the indicated keto group into -CH(OH); and 



or a 



(ii) recovering the resultant compound of formula I in free or salt or solvate form. 



10. A compound of formula IV 

O 




IV 



in free or salt or solvate form, where 
-C~Y- denotes -CH2-CH2-, -CH=CH- or -CHb-O-; 
one of R 1 and R 2 is hydroxy and the other is hydrogen; 
n is an integer from 0 to 4; 



Case^33226?l/HO 80 

30 

R. is C-Co-alkyl substitured by CA** CCu-aralkyloxy, a Cs-Cs-carbocyclic 
group or by a 5- or 6-membered heterocyclic ring .herein a, leas, one of ,he ring aroma * 
nitrogen, oxygen or sulphur; and r r ,„, HC ,. 

R3 R< V and R« are independenrly hydrogen, halo, eyano, carboxy, nttro, C.-Cro-alkyl, C 
CrUenyl, C-C-alkoxy, Cr-C, 5 -aralkyloxy, tti-Cr-Co-aUrylsilyl, anunocaxbony!, anuno, 
C-Co-alkylamino, dilC-C^alkyDamino, a C 5 -C,s-carbocyclic group or a 5- or 6- 
membered heterocyclic ring wherein at least one of the ring atoms is nitrogen, oxygen or 

SUlPhUr I, „ „f R3 R4 rs and R« that are attached to adjacent carbon atoms on the benzene 

Z a 5- or 6-membered heterocyclic ring wherein at .east one of the ring atoms - nrtrogen, 
oxygen or sulphur, or a benzene ring optional* substituted by halo, cyano, hydroxy, 
cXxy, anunocarbonyl, nitro, CrCM O-Cro-aUtoxy or Cs-Crrcycloalxyl. 
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